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(See 6.2)

MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR
TYPE INO1¢

L3

1. SCOPE

1.1 “This dpecification covers the detail W'ior-u NPN-stlicon transistor and is-in-accordanee
with Specification MIL-8-19300, except as otherwise specified herein. ’

1.3 sMechanical dimensions and outlines.- TO-18 (see figure 1).

1.3 Absolute maximum ratings.-

T AT Vep | v lc T T
c c v
Tc=25°C. | Tc=100°C. | T, =25°C. B EO | "EB | (a) I "
1.2 0.68 0.36 +43 +35 +3.0 50 200°C. -85° to 200°C.
1/8ee figure 2.
1.4 Primary electrical characteristics.-
byg @ VoE = 1.0V, T, = +35°C.
{Unless otherwise noted) h‘. e 100 mec
T," -85°C.
Min, S0 15 3.0
Max. 200 - ———
he hoe ( umbo) bye (ohms)
lcnlmA IC-SmA IC-ImA Ic-SmA lc-lmA IC-SIn.A
VCB =5V VCE =5V VCE = 5V VCE = 5V VCE = 5V VCE = 5V
Min. 40 S0 -——- .-- ——— ———-
Max. 200 250 ki) 125 6000 2000
Capacitance- uut
VCE (8AT) VBE (SAT) NP
Cab Cb
Ic = 1.0mA
VCE = 5.0V
Ig=0 Ic=0 Ic = 10mA Ic = 10mA (= tme
Vep = 5V VEB = 0.5V Ig = 1.0mA I = 1.0mA bw = 200ke
RG = 10000
Min. .- .- - enee c——-
Max. 6.0 10 0.5v 0.9v 8 d

FSC 5960 |



1.5 Reliability ratings (at 80 percent confidence).-

Test Steady state operation life ng!z tempo:tumr:) life
Conditicns TA = 25° 23°C, Ta = 200°C
cndl VCB = 20V, I = 18mA A :
%,/1000 hrs. A= 10% A= 10%

3. APPLICABLE DOCUMENTS
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SOOI WIS A TIOEE
UE SALAKN S\oa A AN

STANDARD
MILITARY
asve mrevrs. RN P AN AL B S &4 A __a__ T _ _
MIL-8TD-700 - TeRk Meibols ior Samicondoctor Devices.

(Copies of specifications, standards, drawings, and psblications required by suppliers in comnection with

—_ _a s A _aa.__ _ 1A A ha i oA aA L __________i_ _ _ _aa
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tag efficer.)

3. REQUIREMENT
3.1 General.- Transistors shall be in accordance with MIL-8-19500 and

as
3.2 Design, construction and physical dimensions.- Transistors shall be of the design, construction and
physical dimensions shown on ﬂgure 1.

3.3 Performance characteristics.- Performance characteristics shall be as specified in 4.2.1, 4.2.2 and
4.2.3.
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(a) Country of origin.
(b) Manufacturer's identification.

3.4.1 The device shall be marked with the “USN" prefix in lieu of the "JAN" prefix.
4. QUALITY ASSURANCE PROVISIONS
4.1 Qualification tests.- Qualification tests shall be conducted at a laboratory satisfactory to the Bureau

. Ships. Qualification tests shall consist of the tests specified in 4.2.1, 4.2.2 and 4.2.3. (Application for
Qualification tests shall be made in accordance with "Provisions Governing Qualification” (see 6.1)).

4.2 Acceptance inspection.- Acceptance inspection shall consist of the examinations and tests specified
in 4.2.1, 4.2.2 and 4.2.3.

4.2.1 Group A inspection.- Group A inspection shall consist of the examination and tests shown in table I.

4.2.2 Group B inspection.- Group B inspection shaii consist of the examinations and tests shown in
table 0.
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MIL-5-19500/271 A (NAVY)

4.2.2.1 Destructive tasts.- Tests listed in subgroups 2, 3, 4 and § are considered destructive.

4.2.2.2 Salt atmosphere.- The device shall be examined for destructive corrosion and illegible marking.

2 o a o _ as -~ _ _ 2 an _ A As___ __ & &a__4 Ao Aaimi

433 C .- Group C inspection sball consist of ihe examinitions and tests shown i tabls
Ol This inspection shall be conducted an the initial Jot, and thereafter every 90 days or every fifth lot,
whichever occurs firet.

4,24 Accentance-insnaction information . When anecified in the contract or order. one coov of the
4.2.4 Acceptance-insnaction infor when speciiled in the act or order, one COp

acceptance-inspection information pertinent to the transistor inspection lot sball be mmdbym;nnm
supplier and shall accompany each transistor shipment from the inspection 1ot to the equipment manufucturer.

4.3 Inspection of preparation for delivery.- Sample items and packs shall be selected and inspected in
accordance-with MIL-8- 36401 to verify conformance with requirements in section 5:0f this specification.

$. PREPARATION 'POR DRLIVERY

5.1 Preparation for deiivery.- The iransistors shaii be prepared for deiivery in accordencs wiih MIL-5-
1

6.1 The activity responsibie for the qualified products list is the Burean of Stips, Department of the
Navy, Washington 25, D. C., and information pertaining to qualification of products may be obtained {rom that

antiedte Analication fos Q..lm.-u-. teats shall he mads in ascordance with "Provisiona Coverning QOuali-
WLIAVALY . wm AWE WAERLLLALEAAVES LW A S5 WY WASE VRAFWES W B uas B AVVIANIVAGES WWVWa

fication.” (Copies of “"Provisions Governing an.lmauon" may be obtained upon application to Comanndinc
Officer, Navai Supply Depot, 3801 Tabor Avenue, Philadelphia 20, Pa.)

£ Mlnm Nres DDWIFTNITC Teeln MY ATPRCTAE MADNATHC NP MITC YV IMOTP
Vek D! A00 VUILGLAD NAIWLRY W LAl MAJvUEoeva
HAVE RN MARKEN a4%  TO TNDICATE um cuapces ( TPTTON ANNTTIONS FETC.)
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FROM THE PREVIOUS ISSUE HAVE BEEN MADE. THIS

IN THESE NOTATIONS. EIDDERS AND CONTRACTORS ARE CAUTIONED TO EVALUATE THE
REQUIREMENTS OF THIS DOCUXENT BASED ON THE ENTIRE CONTENT AS WRITTEN
IRRESPECTIVE OF THE MARGINAL NOTATIONS AND RELATIONSHIP TO THE LAST PREVIOUS

AAOOUB.
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Tahle [ - Group A {nspection.
! ' Conditions Min Limits
Examination or test STD LTPD mbol Unit
o me“so Specific Conditions ;ﬂe > Min.| Max.
Subgroup 1
St i—
Visual and mechan-
tcsl cxamtration | 3071 ) 4
Suberoan 3
Collector-tetse 3001 j
breakdOwa Condition D |Ip = 10 WA BVcpo 43 .- Vae
snltaen
voltage
Bmitter -base 3026
breakdoen Conditian D Iy » 10 MA BVEBO $.0 |--- Vdc
voltage
Collector- o011 In=0 BVCEO |35 |--- Vac
emittsr break- Condition D |IC « 30 mA
down voltage (Pulsed) tp = 300 usec
% |3 :
Collector-base 3036 Vcp=3V icpo -—- 10 wAdc
eut-off current Condition D
 Seatic-lorward | 3076 VeE® 1.0V oFE 50 | 200
current transier | {Pulsad) ic = 10 mA
ratio }2 < 300 usdc
1tw gygh =3%
Collector satura- | 3071 IC=10mA Vg (8AT) | --- 08 | Vdr
tion voilige Ip=10mA
Base saturation 3066 Ic=10 mA VBE (SAT) | --- 0.9 | Vdc
voltage Condition A jIg=1,0 mA J
Subgroup 3
Srall-signal 3206 IC=1mA ‘\ e 40 | 200
forward-current VCE = 3V
transfer ratio i fe1ke l
| i Ic=5mA | bye 506 | 350
; VCE = 5V
{=1ke L
IC = 10 mA 10 15 |ny 3.0 |---
1 Vcge=15V ‘ ! |
=100 mc ] ;
b ' ;
Small-signal short- {3201 Ic = 5.0 mA L hie 1| 2000 ohms
circuit input 1 |IVCE=5.0V . | |
impedance } f=1ke L |
] i L '

l
:
|

e




. MIL-S-19500/271A(NAVY)
Table [ - Group A tnspection (cont'd.).

Conditiona Min Limits
Examination or test LTPD | rej.| Symbol Unit
MIL-STD-780 | o prinie Conditions No. Min,| Max.
Small-signal open- | 3218 Ic=8.0mA Doe ———j 133 janbos
cireuit output VCE* SOV
sdmittance felke J
Subgroup 4
 Gutpurt capacitance 3236 Vep=50V A Ca --- 60| pt
| Low temperature
..... Pl
Static forward cur- | 3078 T = -55°C. Max. byr is .-
rent transier 1iC = 10 mAdc 10 | S
ratio Vegpe=lO0V
High temperature T, = 150° £3°C.
opsration
Collector-base sose Vep=30V Icpo —== | 10 | mAde
cut-off current - | Condition D J
Tabie I - Group B iaspeciion.
Conditions Min Limits
Examination or test| very _ern_780 LTPD | rej.| Symbol Unit
T ethod | Bpecific Conditions No. Min,| Mdax.
[ . l
Physical dimen- 2088 20 4
s
Sabgroup 3
Solderability 2026 W
Temperature 1051
cycling Condition C
>10 S
Thermal shock 1088
Condition A
Moisture 1021
Sabgroup 3
Shock 2016 Nonoperating, 1500G |
1 msec $ blows |
sach orisntation:
Yy, Y2, Xy and 2 |
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Tabie I - Growp B inspection (cont'd.).

Conditions Limits
Examination or test Symbol
MIL-STD-T30| o o ine Conditions Mio.
Vibration fatigue | 2046 Noooperating 'L
0 [ 4
Vibration, warisble | 3056
treguency
Constant accelora- | 2008 20,000G each |
thom orientaticn: Y,, l
Y3, Xy and 3¢ J
Subgromp 4
Terminal strengh | 2088 20 4
Condition K
Sebgroup $
Salt atmosphere | 1041 j
{corrosion)
Badpotnts for sub-
groups 2, 3, and §:
Collestor cut-off | 3036 Vep=30V | |lcmo .- °-d
current Condition D r3o | e |
Collector mamra- (3071 o= 10mA Vow (BAT) | --- 0.38
tion voltage Ip=1.0mA
Base saturation 5066 ic=i0mA YRy (8AT) | ~-- 0.99 vV
voltase Condition A lp=1.0mA )
Sabgroup 6
High temperature 1031 TA = 200°C, min A=10
life (nonoperating)
[ - Sy S 7
Steady state opera- {1026 T, = 25° 23°C. A= S
tion liife Vep= 0V
iC = 18 mAdc
E..1 points for sub-
| groups 8 and 7:
Coliector cut-off 03¢ ch -0V l_cee .- 0.02 M
current Condition D
Satic orward cur- {3078 Veg=10V Abpg --- |:2%% %
rent transfer Ic = 10 mAdc wrlcnrd-d
ratio tp = 300 usec wahne
Duty cycle s 2%
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Conditicns Min | Limfits
Examination or test LTPD| rej.| Symbol Ontt
IﬂL:SIB:?SO Specific Conditions No. Min.| Max.
menhoua
Subgroup 1
Scmall-signal short- | 3301 Ic=1mA ) N --- | 8000 | ohms
circuit inpet Ver=5 ¥
\mpedance cE=> :
Small-aignal open- {3318 Ic=1mA Roe e ke umbo
cireutt output
admittanee Vcg=5 'V
Ingut capacitance S240 Ic=0, ‘8 4 |Cp com i [
Vgp = 0.5V
Noise figure 338 Ic=1.0mA NY ] o
vycEe=50V
ll‘ = 1000 O
bw = 300 e
felme y
Subgrosp 3
Thermal resist-  |3181 Y ¢ -—- |0.148 | °C/mw
ance |
Barometric 1001 15mmbg rao 4 |Icmo - | 10 | muade
pressure, (re- Vep=V
duced altitoas ig=0
ocparation) )
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178
95 A~
020 MAX fg'g
' SEATING
—L - * PLANE
J U U 500 MIN
Ol N NN (SEE NOTE 3)
F,'DIA D
S LEADS
(SEE NOTE 2)

SEE NOTE §

\
7/
036 %
(SEE NOTE ::5/ (
2 028

.048

1. All dimensions in inches.

The specified lead diameter appiies in the zone between 0. 050

and 0. 250 from the seating plane, in the zonc between 0. 250

and end of lead, a maximum of 0.02]1 diameter is held. Out-

side of these zones, the lead diameter is not controlled.

3. Leuads having maximum diameter (0. 019) measured in a gaging
plane 0.054 ::3&; below the seating plane of the transistor
shall be within 0. 007 of their true locations relative to the
maximum-width tab and to the maximum 0. 230 diameter
measured with a suitible gage. When a gage 1s not used,
measurements shall be made at the seating plane.

~
.

4. Index tab is for visual oricntation only.
5. The collector shall be internally connected tu the case.
6. Lead arrangement:
Lead ) . ... .... ... ...... Emitter
Lead2.... ... e e Base
Leadd ... . ......... ..., Collector

Figure 1 - Outline dimensions of transistor, type 2N916.
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TOTAL DIsSIPATION

“MIL-S-19500/271 A (NAVY)

1230

Lead dead o 2 441

180
\
500 ~ AN
] y..c (Meet Sink)
N~ 0,., (Freedir)
rC
0] -\
«
‘ \\
o T L T T 1 § XX
25 5% T 00 2% 150 I3 ™o
TEMPERATURE (°C)
_a_g!-?ggrdilﬂﬂﬂﬂ.hﬂpﬂhﬂ“ﬂﬂ“ﬂﬂ'

675



INSTRUCTIONS: In & coatinuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
~~yestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and

2, In hinek '8 he: s mnacifie u‘n‘lﬂ-\dnut martirulsr-awnhlom arass sneh 22 wording: which reanired intsvnretatinn. mas

. e e S P e e e = Tt == T = TS TS |eseey STy

rigid, restrictive, loose,- amhigucus, or’ was incompetibie, -and give propeséd wording thinges'which would alleviate the
problerms. Enter in block 6 any remarks not related to a specific paragraph of the document. 1f block 7 is filled out, an
scknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to nqintt waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold slong this line)

(Fold elong this line)
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POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Commander

Naval Ship Engineering Center
Attn: Code 6034

Department of the Navy
washington, DC 20360



(See Instructions — Reverse Side )

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

1. DOCUMENT NJMBER 2 DOCUMENT TITLE

% NAME OF SUBMITTING ORGANIZATION

Q VENDOR

s ADDRESS (Btreet, City, Stata, ZIP Code)

[ ween

D MANUFACTURER

D OTHER (Specify):

4. TYPE OF ORGANIZATION (Merk ons) | o~

{5 PROBLEM AREAS

s Becamsonh AMasmiuar and Wiasdina
3 T EgT e TSuTieeT Sve vvero g,

b. Recommended Wording:

¢. Resson/Rationele for Recommendation:

¢ RE.AARKS

]

-
S s ii— = =i . L - o -
73. NAME OF SUBMITTER (Last, First, MI) — Optionsi

b WORK TELEPHONE NUMBE
Code) — Optionel

R (Inciude Aree

(¢ MAILING ADDRESS (Stwet, City, State, ZIP Code) — Optionsl

8. DATE OF SUBMISSION (YYMMDD)

e b

_



